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CLAIMS 



[Claim(s)] 

[Claun 1] Some solid-states with the detailed first pass which has two catalytic activity layers on a base 
material, and exists on a base material. One or some high dispersibility alkaline-earth-metal oxides, and 
at least one platinum metal are contained. A detailed solid-state is an exhaust gas purification catalyst 
for intemal combustion engines to which it has at least one detailed oxygen are recording ingredient and 
at least one another detailed component, and the platinum metal touches all the components of the first 
pass closely in that case. 

[Claim 2] The exhaust gas purification catalyst according to claim 1 to which the platinum metal in the 
first pass is characterized by being platinum by palladium and the case. 

[Claim 3] The second catalytic activity layer which touches exhaust gas and directly contains some 
detailed solid-states and at least one platinum group metals similarly. The exhaust gas purification 
catalyst according to claim 2 characterized by for this detailed solid-state of the second layer having at 
least one detailed oxygen are recording ingredient and at least one another detailed component in that 
case, and using a part of this detailed solid-state of the second layer as support of the platinum metal of 
the second layer. 

[Claun 4] The exhaust gas purification catalyst according to claim 3 to which the cerium oxide on the 
front face of a large is used into the first pass as a detailed oxygen are recordmg ingredient, the mixed 
oxide of a cerium/zirconium is used into the second layer, the detailed component in both layers is an 
active calcium oxide, and the platinum metal of the second layer is characterized by being platinum by 
the rhodium and the case. 

[Claim 5] The exhaust gas purification catalyst according to claim 4 characterized by a part of active 
calcium oxide of the second layer being used by a rhodium and the case as support of platinum. 
[Claim 6] The exhaust gas purification catalyst according to claim 5 characterized by stabilizing the part 
of the active calciimi oxide which the barium oxide exists as only alkaline earth metal oxide, and is used 
by a rhodium and the case as support of platinum into the first pass. 

[Claim 7] The exhaust gas purification catalyst according to claim 2 characterized by for the first pass 
containing high dispersibility cerium oxide and a high dispersibility zirconium dioxide additionally, and 
the platinimi metal of the first pass touching these components closely. 

[Claim 8] The exhaust gas purification catalyst according to claim 7 to which the second catalytic 
activity layer is characterized by having the same structure also in claim 3. 
[Claim 9] The exhaust gas purification catalyst according to claim 8 to which the mixed oxide of a 
cerium/zirconium is used as a detailed oxygen are recording ingredient in both layers, and an active 
calcium oxide is used as a detailed component, and the platinum metal of the second layer is 
characterized by being platinum by the rhodium and the case. 

[Claim 10] The exhaust gas purification catalyst according to claim 9 characterized by a part of active 
calcium oxide of the second layer being used by a rhodium and the case as support of platinum. 
[Claim 1 1] The exhaust gas purification catalyst according to claim 10 characterized by for the barium 
oxide existing as only alkaline earth metal oxide in the first pass, and stabilizing the parts of the active 
calcium oxide of the first pass, and the active calcium oxide of the second layer used by a rhodium and 
the case as support of platinum at least. 

[Claun 12] The exhaust gas purification catalyst according to claim 1 1 characterized by the mixed oxide 
of a cerium/zirconium being stabilized by the oxidization praseodymium in both layers. 
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[Claim 13] The exhaust gas purification catalyst according to claim 12 characterized by for the first pass 
containing the mixed oxide of a zirconium/cerium detailed as an additional oxygen are recording 
ingredient, and the platinum metal of the first pass touching this ingredient closely in that case. 
[Claim 14] The exhaust gas purification catalyst according to claim 9 characterized by the mixed oxide 
of the cerium/zirconiimi of the second layer being used by a rhodium and the case as support of 
platinum. 

[Claim 15] The exhaust gas purification catalyst according to claim 14 characterized by the mixed oxide 
of the cerium/zirconium of the first pass being stabilized by the mixed oxide of the cerium/zirconium of 
the second layer, and the case by the oxidization praseodymium. 

[Claim 16] It is an exhaust gas purification catalyst to the claim 15 publication characterized by for the 
barium oxide existing as only alkaline earth metal oxide in the first pass, and the active calcium oxide of 
the second layer being stabilized by the first pass and the case. 

[Claim 17] the solid-state daily dose used as support of a platinum metal into the second layer — an 
opposite - an exhaust gas purification catalyst given [ to claims 4-16 characterized by the mass ratio of 
the residual solid-state daily dose of the second layer being between 1:10 and 5:1 ] in any 1 term. 
[Claim 18] The exhaust gas purification catalyst according to claim 17 characterized by the second layer 
containing nickel oxide as an additional detailed component by the first pass and the case. 
[Claim 19] The exhaust gas purification catalyst accordmg to claim 18 which is the inactive honeycomb 
object with which the base material with which both layers are prepared consists of a ceramic or a metal, 
and is characterized by for the amounts of covering of the first pass being per [ 100-300g ] base material 
volume of 11., and the amounts of covering of the second layer being 40-150g in that case. 
[Claim 20] The exhaust gas purification catalyst according to claim 19 to which the amoxmt of covering 
of the second layer is characterized by being [ of the amount of covering of the first pass ] only 25 - 
75%. 

[Claim 21] At least one detailed component in the first pass by per [ base material volume of 11. / 60- 
150g ] concentration With the concentration whose detailed components of a detailed oxygen are 
recording ingredient are 20-lOOg, an alkaline-earth-metal oxide exists by concentration (10-40g). It 
exists by the concentration whose high dispersibility cerium oxide and zirconium dioxides which exist 
by the case are 10-70g each time. At least one detailed component in the second layer by per [ base 
material volume of 11. / 5-lOOg ] concentration And the exhaust gas purification catalyst according to 
claim 20 characterized by existing by the concentration whose detailed components of a detailed oxygen 
are recording ingredient are 5-70g. 

[Claim 22] The exhaust gas purification catalyst according to claim 21 characterized by for the platinum 
metal of the first pass existing by 0.1 - 5% of the weight of concentration to the total weight of the first 
pass, and the platinum metal of the second layer existing by 0.1 - 10% of the weight of concentration to 
the support ingredient of each time. 

[Claim 23] Process which prepares aquosity covering dispersion liquid fi"om the detailed solid-state of 
the following process:a first pass in the manufacture approach of an exhaust gas purification catalyst 
according to claim 3; 

b) Process which covers a base material using these dispersion liquid, and dries and calcines an 
enveloping layer; 

c) Process which sinks in an enveloping layer in the platinum metal of the first pass, and the water 
solution of the precursor compound of an alkaline-earth-metal oxide, and dries and calcines an 
enveloping layer; 

d) Process which prepares the aquosity dispersion liquid which have the daily dose of the detailed solid- 
state of the second layer taken into consideration as support of the platinum metal of the second layer; 

e) Process which adds the water solution of the precursor compovmd of the platinum metal of the second 
layer to the aquosity dispersion Uquid of Process d; 

f) Process which prepares the covering dispersion liquid of the second layer after the sorption time 
amount for 30 minutes at least by distributing the residual daily dose of the detailed solid-state of the 
second layer in the aquosity dispersion liquid of Process e; 

g) The manufacture approach of the exhaust gas purification catalyst which covers with the covering 
dispersion liquid of Process f the base material already equipped with the first pass, and dries, and 
contains the process which calcines by the case. 
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[Claim 24] Process which adds the water solution of the precursor compound of an alkaline-earth-metal 
oxide, and prepares aquosity covering dispersion liquid from the detailed solid-state of the following 
process:a first pass in the manufacture approach of an exhaust gas purification catalyst according to 
claim 3; 

b) Process which covers a base material with these dispersion liqxiid, and dries and calcines an 
enveloping layer; 

c) Process wtdch sinks in an enveloping layer in the water solution of the precursor compound of the 
platinum metal of the first pass, and dries and calcines the first pass; 

d) The manufacture approach of the exhaust gas purification catalyst containing the process which 
manufactures a catalyst by preparing the second enveloping layer according to the processes d-g of 
claim 23. 

[Claim 25] Process which adds the water solution of the precursor compound of the alkaline-earth-metal 
oxide of the first pass, and the precursor compound of a platinum metal, and prepares aquosity covering 
dispersion liquid from the detailed solid-state of the following processia first pass in the manufacture 
approach of an exhaust gas purification catalyst according to claim 3; 

b) Process which covers a base material with these dispersion liquid, and dries and calcines an 
enveloping layer; 

c) The manufacture approach of the exhaust gas purification catalyst containing the process which 
manufactures a catalyst by preparing the second enveloping layer according to the processes d-g of 
claim 23. 

[Claim 26] Process which prepares aquosity covering dispersion liquid in the manufacture approach of 
an exhaust gas purification catalyst according to claim 8 from the fUsibility precursor compound of all 
the detailed solid-states and cerium oxide of the following processia first pass, a zirconium dioxide, and 
an alkaline-earth-metal oxide, and the precursor compound of a platinum metal; 

b) Process which covers a base material with these dispersion liquid, and dries and calcines an 
enveloping layer; 

c) The manufacture approach of the exhaust gas purification catalyst containing the process which 
manufactures a catalyst by preparing the second enveloping layer according to the processes d-g of 
claim 23. 

[Claim 27] Process which prepares aquosity covering dispersion liquid in the manufacture approach of 
an exhaust gas purification catalyst according to claim 8 from the fUsibility precursor compound of the 
detailed solid-state and the cerium oxide of the following process :a first pass, a zirconium dioxide, and 
an alkaline-earth-metal oxide; 

b) Process which covers a base material with covering dispersion liquid, and dries and calcines an 
enveloping layer; 

c) Process which sinks in an enveloping layer in the water solution of the precursor compound of the 
platinum metal of the first pass, and dries and calcines an enveloping layer; 

d) The manufacture approach of the exhaust gas purification catalyst containing the process which 
manufactures a catalyst by preparing the second enveloping layer according to the processes d-g of 
claim 23. 

[Claim 28] Process which sinks in by the precursor compound of cerium oxide, a zirconium dioxide, and 
an alkaline-earth-metal oxide, and continues, and dries and calcines the detailed solid-state of the 
following process:a first pass in the manufacture approach of an exhaust gas purification catalyst 
according to claim 8; 

b) Process which prepares aquosity covering dispersion liquid from the powder ingredient of Process a; 

c) Process which covers a base material with these dispersion liquid, and dries and calcines an 
enveloping layer; 

d) Process which sinks in an enveloping layer in the water solution of the precursor compound of the 
platinum metal of the first pass, and dries and calcines the first enveloping layer; 

e) The manufacture approach of the exhaust gas purification catalyst containing the process which 
manufactures a catalyst by preparing the second enveloping layer according to the processes d-g of 
claim 23. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the exhaust gas purification catalyst for internal 
combustion engines which has two catalytic activity layers on a base material, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] An internal combustion engine emits a carbon monoxide CO, the 
nonflammable glow hydrocarbon HC, and nitrogen oxides NOx with exhaust gas as main deleterious 
material, and these are changed into the water, the carbon dioxide, and nitrogen which are a harmless 
component by the high percentage according to the latest exhaust gas purification catalyst. It is 
controlled so that conversion is performed on stoichiometric conditions in most, that is, the oxygen 
contained in exhaust gas may occur using the so-called lambda sound almost quantitatively [ oxidation 
of a carbon monoxide and a hydrocarbon, and the reduction to the nitrogen of nitrogen oxides ]. For this 
reason, the developed catalyst is called a three way component catalyst. 

[0003] Stoichiometric conditions exist in the excess air factor lambda of 1 . An excess air factor lambda 
means the air/fuel ratio standardized to stoichiometric conditions. It is shown what kg air since it bums 
completely in 1kg of fuels, is required for air/fiiel ratio. In the case of the usual gasoline engine fuel, 
air/fUel ratio is the values of 14.6. engine exhaust gas - a load and a rotational frequency - responding - 
- the difference of extent ~ that - it has the periodic change of a strong excess air factor. Under these 
conditions, for good conversion of the deleterious material component of oxidizability, when [ like for 
example, pure cerium oxide or a cerium oxide component ] it exists superfluously, oxygen is combined, 
and when oxygen recognizes ullage existence into exhaust gas, the oxygen are recording component 
again emitted for oxidation conversion of oxygen is used. 

[0004] This invention relates to the catalyst enveloping layer on an inactive monolith base material and 
the honeycomb object which has the parallel passage to exhaust gas especially. The number of the 
passage per cross section is called a eel consistency. According to the requirements for application, the 
inactive base material which has a eel consistency between 10 and 250cm-2 is used. This is a ceramic 
base material which consists of cordierite, a muUite, or a similar temperature-change stability ingredient 
and by which extrusion molding was carried out. Altematively, the honeycomb object which consists of 
a steel flake is used. 

[0005] A layer is called catalytic activity when the conversion mentioned to the beginning to the 
harmless component of the deleterious material contained in an internal combustion engine's exhaust gas 
in the sense of this invention can be contacted partially at least. A carbon monoxide, nitrogen oxides, 
and a hydrocarbon are especially counted by deleterious material, and a hydrocarbon also includes in it 
the hydrocarbon which exists in the form condensed on the carbon particle of exhaust gas in that case. 
[0006] A catalyst enveloping layer contains other components like the ingredient of the some noble 
metals mostly and the large fi-ont face of the platinum group of an element periodic system and an 
oxygen are recording ingredient, an accelerator, and a stabilizer as a catalytic activity component. An 
enveloping layer is prepared on the wall of passage by well-known coating in the bottom of use of the 
aquosity covering dispersion liquid containing the various components of a catalyst. 
[0007] This means the powdered ingredient which has the grain size between 1 micrometer and about 50 
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micrometers as :a "a detailed solid-state" which can add the component of a catalyst to covering 
dispersion liquid in various forms, the inside of English reference ~ this ~ receiving — a "bulk material" 
or a "granular ingredient" ~ an expression is used. 

[0008] b) This has the grain size of 1 micrometer or less as a "colloid solid-state." The detailed grain 
shape structure of a solid-state and a colloid solid-state is maintained also in the manufactured catalyst 
enveloping layer. 

[0009] c) In the form of fusibility "a precursor compound", a precursor compound is usually ****(ed) as 
a solid-state on the front face of a large, and it is changed mto an original catalysis promotion 
component by heat treatment in oxidation or a reducing atmosphere, and exist in the form of high 
dispersibility where it has the magnitude of microcrystal lOnm or less mostly. In very high 
concentration or very low solubility, a precursor can exist also between detailed solid-states and can 
have a grain size similar to this solid-state. 

[0010] The detailed solid-state of covering dispersion liquid is used as a support ingredient of the high 
dispersibility ingredient with which a part is obtained from a precursor compound. A detailed solid-state 
must have a specific surface area high for this purpose. With a large front face, the ingredient which has 
the specific surface area more than 10m2/g (called BET surface area) corresponds within the limits of 
this invention. Specific surface area can be measured using nitrogen adsorption isotherm by DIN66132. 
[001 1] The example of the solid-state on the front face of a large is the so-called active calcium oxide. 
This is a detailed alimiinum oxide which has the crystal structure of the serai stage of an aluminum 
oxide, chi-, delta-, gamma-, kappa-, zeta-, and eta-aluminum oxide belongs to this. 
[0012] An active calcium oxide has the specific surface area to 400m2/g. With the rise of temperature, 
the described crystal structure is mutually changed into coincidence under reduction in specific surface 
area (Ullmann*s Encyclopedia of Industrial Chemistry; refer to the 5th edition, and 1985;aluminum 
volume; 557-563 pages). Above 1 150 degrees C, only alpha-aluminum oxide with little surface area is 
stable, this process ~ alkaline earth metal oxide - especially ~ the barium oxide and rare earth oxide - 
it can be preferably made late with stabilization with a lanthanum trioxide or a silicon dioxide. For this 
reason, the stable active calcium oxide usually contains 1-10% of the weight of the barium oxide, a 
lanthanum trioxide, or a silicon dioxide to the total weight of the stable ingredient. 
[0013] In order to distinguish the support ingredient on the front face of a large from the inactive 
monolith support for covering, the support ingredient on the front face of a large is called support 
(Traeger) or a support ingredient (Traegermaterialien) for this support to a base material (Tragkoerper), 
a call, and this within the limits of this invention. 

[0014] As an oxygen are recording ingredient, the mixed oxide of pure cerium oxide or a cerium, and a 
zirconium is often used. A mixed oxide is got by the coprecipitation of the precursor compound of both 
elements, the cerium which has 50 % of the weight or more of ceriums - the zirconium which has a 
thick mixed oxide and 50 thick % of the weight or more of zirconiums ~ a thick mixed oxide is well- 
known, a cerium - a thick mixed oxide ~ the following - the mixed oxide of a cerium/zirconium, a call, 
and a zirconium - a thick mixed oxide is called the mixed oxide of a zirconium/cerium. 
[0015] The European Patent 0314057BNo. 1 specification has two catalytic activity layers on a base 
material, the first pass which appears on the base material in that case contains platinum, and the second 
upper layer contains palladium. In the case of both sides, an active calcium oxide is used as a support 
ingredient of these components. Furthermore, in addition, a layer contains the cerium oxide introduced 
using the cerium compound of a cerium salt and/or a solid-state. In addition, a layer can be additionally 
contained with mixture by using a zirconium dioxide, lanthanum oxide, neodymium oxide, an 
oxidization praseodymium, and nickel oxide as the independent matter. Noble metals are introduced by 
sinking in into a layer. Similarly, the European Patent 0314058BNo. 1 specification indicates the three 
way component catalyst of platinum non-** which consists of two catalytic activity layers on a base 
material. The first pass contains palladium and the second layer contains a rhodium. As a support 
ingredient, an active calcium oxide is again used in this case. According to the European Patent No. 
03 14057 specification, both layers contain the same accelerator and the same stabilizer by cerium oxide 
and the case additionally. 

[0016] A U.S. Pat. No. 5057483 specification mdicates the catalyst constituent which consists of two 
discrete layers on a monolith base material similarly. The first pass contains the stabilization aluminum 
oxide and the detailed cerium oxide as a support ingredient of platinum. Furthermore, since the first pass 
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oppresses emission of a hydrogen sulfide, it can contain the high dispersibility barium oxide and 
zirconium dioxide which were distributed over all layers as a detailed iron oxide, nickel oxide, and a 
thermostabilizer. The second layer contains an activation aluminum oxide as the mixed oxide of the 
cerium/zirconium by which the rhodium is ****(ed) and which acted as Mr. [ coprecipitation ], and a 
support ingredient of platinum. The mixed oxide of the zirconium/cerium which acted as Mr. 
[ coprecipitation ] contains 2 - 30 % of the weight of cerium oxide preferably. 

[0017] Another two-layer three way component catalyst is indicated by the international patent/[ 95th ] 
No. 35152 specification, this catalyst — in the first pass, first at least one stabilizer is contained by the 
first platinum group component and the case, and a zirconium component is contained by the case with 
the first support ingredient, the first palladium component, and a case by at least one first rare earth 
metal component and the case. The second layer contains a zirconium component by the second oxygen 
are recording component and the case in the second support ingredient, the second platinum component, 
a rhodium component, and the diluted form. 

[0018] The European Patent 0734757 ANo. 1 specification indicates the catalytic converter which has 
three platinum metals, platinum, palladium, and a rhodiimi. A catalyst consists of two layers on a base 
material. Being improved, when palladium exists in a inner layer whenever [ deleterious material's 
conversion ] and platinum and a rhodium exist all over an outer layer with this European Patent 
specification was foimd out. Furthermore, whenever [ conversion ] improves, when the mass (inner layer 
foreign layer) of both layers carries out behavior like 3:1 to 1.25:1. 

[0019] The increment in severity is decided to be future legal exhaust gas threshold value. The threshold 
value of for example, E.U. to each deleterious material which carries out current popular use and will be 
proposed in the future is indicated in the 1st table. Threshold value must be maintained when carrying 
out a MVEG-A driving cycle to cold machine starting, acceleration transit, and partial load transit. 
[0020] 
[Table 1] 





1S96/97 


2000/01 


ml 

2005/06 


CO 


2.7 


2.3 


l.O 


HC + NOx 


0.5 






HC 




0.2 


0.1 


NOx 




0.15 


0.08 



CtliCDfill, MVEG-A *ff-y--<4';U€:|IJS-r«IRlC 



[0021] It is planned by the 1st table that the threshold value to a carbon monoxide, a hydrocarbon, and 
nitrogen oxides decreases to about 1/3 of the threshold value accepted by 2005 in 1996. This 
unprovement is possible only when succeeding in raising the catalytic activity of a well-known catalyst 
further now. This is possible only by prudent selection of a catalyst component, and alignment between 
components in the high activity level of the catalyst already attained conventionally. 
[0022] The increment in the temperature-change stability of catalytic activity is also because especially 
tfie important main daily doses of emission between it, that is, a MVEG-A driving cycle are emitted in 
[ after starting / of the engine beginning ] 120 seconds in a cold machine inceptive. Although it is heated 
by the activation temperature very quickly with the hot exhaust gas incorporated near the engine in order 
to decrease cold machine starting emission, starting - and the main catalyst to which the load of the peak 
temperature [ in / in between ordinary transit operations / the catalyst inlet port to 1050 degrees C ] is 
carried out are used. 
[0023] 

[Problem(s) to be Solved by the Invention] Therefore, the technical problem of this invention is offering 
the catalyst which has higher activity and temperature-change stability compared with a well-known 
catalyst, furthermore, few [ this purpose ] possible amount of the noble metals used — that is, it should 
be advantageously attained as much as possible on the price. 
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[0024] 

[Means for Solving the Problem] Some solid-states with that detailed first pass that this technical 
problem has two catalytic activity layers on a base material, and exists on a base material, One or some 
high dispersibility alkaline-earth-metal oxides, and at least one platinum metal are contained. In that 
case, a detailed solid-state has at least one a detailed oxygen are recording ingredient and the detailed 
component of at least one others, and a platinum metal is solved by the exhaust gas purification catalyst 
which touches all the components of the first pass closely. 

[0025] In the catalyst by this invention, a platinum metal forms an original catalytic activity component. 
Platinum, palladixmi, a rhodium, an osmium, and iridium belong to a platinum metal. These exist by the 
high distributed type which has the grain size of lOnm or less mostly in a catalyst. The relation of the 
concept of a platinum metal and each platinum metal itself includes all the catalytic activity appearance 
forms of these metals within the limits of this invention. This is whenever [ higher oxidation / of these 
metals ] besides a metal condition. Preferably, platinum is used by palladium and the case into the first 
pass of a catalyst. 

[0026] The second catalytic activity layer of the catalyst which touches exhaust gas directly may be 
variously constituted according to the desired catalyst function. Jt is proved that the layer structure of the 
second layer which contains some detailed solid-states and at le^t one platinum metal like the first pass 
is advantageous in order to obtain a good three way componentfcatalyst. In that case, this detailed solid- 
state of the second layer has at least one detailed oxygen are recording ingredient and the detailed 
component of at least one others, and some of these detailed solid-states of the second layer are used as 
support of the platinum metal of the second layer. 

[0027] Within the limits of this invention, between "a detailed component" and "detailed oxygen are 
recording ingredients" is distinguished. Both things are detailed solid-states. Unlike an oxygen are 
recording ingredient, a detailed component does not have important oxygen are recording capacity. A 
detailed component and a detailed detailed oxygen are recording ingredient are partially used also as a 
support ingredient in a catalyst. A detailed component is the oxide of the oxide of an alkaline earth 
metal, a scandium, an yttrium, a gallium, an indium, silicon, titanium, a zirconium, a hafnium, 
germanium, tin, lead, vanadium, niobium, a tantalum, chromium, molybdenum, and a tungsten. 
Furthermore, the carbide, the boride, silicide, and nitride of transition metals can be used, however - 
desirable - an oxide - an active calciimi oxide is used especially. Furthermore, the mixed oxide and 
zeolite like an aluminum silicate and a titanate (barium titanate or - aluminum) can also be used as a 
detailed component. 

[0028] According to the current understanding of this invention, the temperature-change stability of all 
enveloping layers is remarkably raised by the arrangement both first pass components were indicated to 
be. This arrangement stands high, when the platinum metal of the first pass touches closely all the daily 
doses of all the detailed solid-states of all the components of this layer, i.e., layers, and high 
dispersibility ingredients. In order to attain this, an another means to dispel to indicate in a detail below 
must be cared about in the case of first pass manufacture. Furthermore, the temperature-change stability 
and aging resistance of all enveloping layers improve by [ of a component with the detailed platinum 
metal in the second layer ] ****(ing) only upwards in part. Then, the part which is not covered is used 
as an adsorbent of catalyst poison, and it deals in it. the solid-state daily dose used as support of a 
platinum metal into the second layer for this purpose - an opposite - tiie mass ratio of the residual 
solid-state daily dose of the second layer should be between 1 :4 and 1 : 1 preferably between 1:10 and 
5:1. It depends for an advantageous mass ratio on the structure of the layer of the both sides of a catalyst, 
a presentation, and the average presentation of exhaust gas. With the increment in the dilution of the 
support particle covered with the platinum metal in the second layer (reduction in a mass ratio), contact 
at these catalytic activity core of the exhaust gas which carries out penetration diffusion of the second 
layer falls. Therefore, a 1 : 10 [ or less ] mass ratio does not deserve recommendation any longer mostly. 
The amount of the platinum metal non-****** daily dose which can be used for adsorption of catalyst 
poison with the increment in a mass ratio falls against it. Therefore, the mass ratio should be kept 
smaller than 5:1. 

[0029] The advantageous operation form of this invention is indicated by claims 4-22. 

[0030] in the special operation form of this invention, the cerium oxide on the front face of a large uses 

it as a detailed oxygen are recording ingredient into the first pass - having - the inside of the second 
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layer — a cerium — the mixed oxide of thick cerium/zirconium is used. An aluminum oxide is used as a 
detailed component into both layers. As a platinum metal, platinum is used by palladium and the case 
into the first pass, and platinum is used by a rhodium and the case into the second layer. A part of active 
calcium oxide of the second layer is used by a rhodiiun and the case as support of platinum. 
[0031] Into the fu-st pass of a catalyst, it is used for stabilization of one or some high dispersibility 
alkaline-earth-metal oxides like magnesiimi oxide, the barium oxide, and a calcium oxide. However, in 
all the examples of this invention, the barium oxide is preferably used as an only alkaline-earth-metal 
oxide. 

[0032] In order to secure the high temperature-change stability of the catalytic activity of the platinum 
which exists by the rhodium and the case, it is advantageous to use the aluminum oxide stabilized to the 
aluminum-oxide part used by a rhodium and the case as support of platinum at least. The remaining 
aluminum oxide may be stabilized similarly. All well-known stabilization components can be used for 
stabilization of an aluminum oxide. Preferably, the aluminimi oxide stabilized with the lanthanum 
trioxide is used. 

[0033] Another advantageous operation form of a catalyst where the mixed oxide of detailed 
cerium/zirconium exists instead of the cerium oxide on the front face of a large in the first pass, and 
cerium oxide and a zirconium dioxide exist in the first pass by high distributed type in addition 
additionally to high dispersibility alkaline earth metal oxide exists to the operation form of precedence. 
Platinum is used by palladium and the case as a platinum metal into the first pass as in a precedence 
implementation form, and platinum is used by a rhodium and the case into the second layer, platinum 
can ah-eady be set in a precedence implementation form by the rhodium and the case - as - some 
aluminum oxides of the second layer - it **** only upwards. Stabilizing the part of the active calcium 
oxide of the second layer used by a rhodium and the case as support of platinum at least also here 
deserves recommendation. The active calcium oxide of the first pass may be stabilized similarly. The 
barium oxide is used as only alkaline earth metal oxide. 

[0034] The mixed oxide of a cerium/zirconium can be altematively used instead of a part of active 
calcium oxide as support of platinum by the rhodium and the case into the second layer to the operation 
form upon which it deliberated just now. 

[0035] Raising the temperature stability of a catalyst further is attained when the mixed oxide of the 
cerium/zirconium in the catalyst bed of one side or both sides is stabilized to the thermal load at 0.1 - 10 
% of the weight of oxidization praseodymiums by the Germany patent application 19714707.No. 0 
specification non-opened to the public. Altematively, the mixed oxide of a cerium/zirconium can be 
used as a support ingredient of platinum by the rhodium and the case instead of an active calcium oxide 
into the second layer. In this case, it is advantageous especially to stabilize the mixed oxide of a 
cerium/zirconium by the oxidization praseodymium. 

[0036] the cerium which the detailed oxygen are recording ingredient used in the operation form of the 
catalyst by this invention dealt with until now is pure cerium oxide, or has 70% of the weight of a 
ceriimi content preferably 60 to 90% of the weight to the total weight of a mixed oxide - it is the mixed 
oxide of thick cerium/zirconium. These ingredients can come to hand on commerce. This mixed oxide 
has the specific surface area between comparatively stable 60 and 200m2/g to a thermal load, on the 
other hand, the detailed zirconium which has 20% of the weight of a cerium oxide content preferably ten 
to 30% of the weight to the total weight of a mixed oxide altematively or additionally ~ the mixed oxide 
of thick zirconium/cerium can be used. Manufacture and use of^this ingredient are indicated by the U.S. 
Pat. No. 5057483 specification already quoted, for example. 

[0037] the zirconium of these last ~ a thick mixed oxide - a thermal load - receiving - a cerium - 
although it is more stable than a thick mixed oxide, it has slighter oxygen are recording capacity. This 
fault can be compensated by applying this mixture in large quantities. 

[0038] a cerium - thick and a zirconium - one thick fault of a mixed oxide is the fact that it can use 
only for extent restricted for oxygen are recording of cerium oxide inside a mixed oxide. The ingredient 
by the Germany non-opened to the public patent application 19714707.No. 0 specification offers the 
better availability of the cerium oxide for oxygen are recording. This is a powder-like zirconium 
dioxide. Cerium oxide is prepared on the front face of a powder particle. Thereby, it can use for oxygen 
are recording of all the cerium oxide daily doses of an ingredient. 

[0039] Among the first pass, other advantageous operation forms of a catalyst consider introducing still 
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more detailed nickel oxide, in order to oppress hydrogen-sulfide emission in the second layer by the 
case. 

[0040] The first pass of a catalyst is prepared on a base material by concentration with a volume [ 100- 
300g / base material volume ] of 11., and concentration with a volume [ 40-150g / base material volume ] 
of 11. is taken into consideration to the second layer. To each component of a layer, the component with 
detailed ifirst pass to which it is proved that the following density range is advantageous is a principal 
component of a layer, and is applied by the concentration of 60-150g/l. A detailed oxygen are recording 
ingredient is introduced into an enveloping layer each time by 20-lOOg / base material volume of 11. For 
the stabilization of an enveloping layer for an alkaline-earth-metal oxide, the amount of 10 - 40 g/1 is 
sufficient. It was proved each time to the high dispersibility ingredient, the cerium oxide, and the 
zirconium dioxide which exist additionally by the case that the concentration of 10 - 70 g/1 is 
advantageous. 

[0041] The second layer is more remarkably [ than the first pass ] thin. This layer is preferably prepared 
on a base material at 30 - 50% 25 - 75% of abbreviation of tfie amount of covering of the first pass. The 
detailed oxygen are recording component of the second layer is applied by the concentration of 5 - 70 g/1 
each time. 

[0042] The platinum metal of the first pass is introduced into a layer by 0.1 - 5% of the weight of 
concentration to the total weight of the first pass. This is in agreement with the concentration to 15 g/1 to 
the base material volume. The platinum metal of the second layer is preferably used by 0.1 - 5% of the 
weight of concentration 0.1 to 10% of the weight to the support ingredient of each time. It was the same 
as the inside of the catalyst which can come to hand on commerce, or the catalyst by this invention 
which has more nearly little noble-metals concentration was more good, or it became clear that it had the 
catalytic activity of equivalence at least. 

[0043] The mass ratio between platinum metals is changeable v^thin comparatively large limits. When 
platinum, palladium, and a rhodium were used, it was proved that the mass ratios 3:1-1 :3 of a platinum 
pair rhodium are advantageous. However, the mass ratio of the 1 : 1 neighborhoods is applied preferably. 
Palladium is applied in large quantities in most. Preferably, the mass ratio to the platinum is within the 
limits of between 10:1 and 20:1. When platinum exists in a catalyst, platinum is used together with [ in 
the second layer ] a rhodium together with [ it is desirable and ] palladium in both layers, i.e., the first 
pass. When omitting platinum in a catalyst, the mass ratio between 10:1 and 1:2 can be applied between 
palladium and a rhodium. A mass ratio preferably smaller than 5:1 which makes possible good catalytic 
activity over conversion of all three sorts of deleterious material is used. 

[0044] The fact that cerium oxide and a zirconium dioxide are ****(ed) by a platinum metal (it is 
[ palladium and ] platinum by the case), alkaline earth metal oxide, and the case by high distributed type 
on the detailed component of the first pass and a detailed oxygen are recording ingredient is important 
for the catalyst by this invention. Thereby, the catalytic activity and stability of a catalyst increase 
clearly. 

[0045] It can carry out by various approaches, i.e., ****(mg) a high dispersibility solid-state on a 
detailed solid-state has the approach of preparing aquosity covering dispersion liquid, then covering a 
catalyst base material from a solid-state detailed for the time being at it. After drying and calcining an 
enveloping layer, it sinks in in the water solution of the precursor compound of a platinum metal and 
alkaline earth metal, and this enveloping layer is dried and calcined anew. On the other hand, the 
precursor compound of a platinum metal and an alkaline-earth-metal oxide can also ahready be 
alternatively added to the aquosity covering dispersion liquid of a detailed solid-state. Another approach 
adds only the precursor compound of an alkaline-earth-metal oxide to covering dispersion liquid, covers 
a base material, and makes it a sxmunary to sink in an enveloping layer by the precursor compound of 
noble metals succeedingly for the first time. 

[0046] When using additionally high dispersibility cerium oxide and a zirconium dioxide into the first 
pass, these oxides are prepared on the detailed solid-state of the first pass by one routing of precedence. 
For this reason, the precursor compound of cerium oxide, a zirconium dioxide, and an alkaline-earth- 
metal oxide is dissolved in water. In this solution, a detailed solid-state (a detailed component and 
oxygen are recording compound) is distributed. The powder which carried out preliminary calcining is 
used for preparation of the first catalytic activity layer, as already indicated above. 
[0047] The above-mentioned description includes only the possible process of the some for first pass 
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manufacture of a catalyst. Other various combination of a sinking-in process, an adsorption process, and 
reserve calcining is possible because of manufacture of a layer. It is guaranteeing important one 
touching in the layer which the selected process's manufactured as closely [ a platinum metal ] as all the 
components of a layer, for this reason — being alike — or [ that it is independent in the precursor 
compound of a platinum metal in the last process ] - or it is required to introduce into covering 
dispersion liquid or the layer already ****(ed) on the base material together with the precursor 
compound of other high dispersibility components which remain in addition. 
[0048] The thing of the detailed component of the second layer made to ♦**♦ only upwards in part is 
important for the second layer in platinum by the rhodium and the case, or [ that ttiis is a part of total 
quantity of the aluminum oxide taken into consideration to the second layer ] - or it is the amount of an 
oxygen are recording solid-state. It is guaranteed that noble-metals non-****************** of 
sufficient amount for constant exists as a catalyst poison scavenger in the second layer by this. In order 
to attain this, the covering dispersion liquid of the second layer are prepared using tiie powder which 
sank in with noble metals, dried [ middle-] and calcined [ reserve-], and manufactured separately after 
that the daily dose of the detailed solid-state taken into consideration as a support ingredient of platinum 
by the rhodium and the case in this way, and the detailed remaining solid-state. Middle desiccation and 
reserve calcining prepare aquosity dispersion liquid using the part of the detailed solid-state taken into 
consideration as a support ingredient for the time being, and when adding in the solution of the 
precursor compound of noble metals, they can omit them. The detailed remaining solid-state is added for 
the first time for covering dispersion-liquid manufacture after the latency time for at least 30 minutes 
when a precursor compound adsorbs on a support ingredient. The prerequisite over the advantageous 
operation form in price of this covering dispersion-liquid manufacture is that a support ingredient 
adsorbs easily and the precursor compound as which noble metals were chosen gets. 
[0049] As another, all the usual precursor compounds of a platinum metal can use this limit for 
manufacture of the catalyst by this invention. As alkaline earth metal oxide, cerium oxide, and a 
precursor compound of a zirconium dioxide, acetate and a nitrate are used preferably. 
[0050] An above-mentioned desiccation process and an above-mentioned calcining process are 
performed in air at the temperature of 120-180 degrees C (desiccation), and the temperature of 250-500 
degrees C (calcining). Calcining temperature must guarantee decomposition of a precursor compound, 
and change for the original catalysis promotion component of that. This is the barium oxide, the cerium 
oxide, and the zirconium dioxide of high distributed type [ case / of barium, a cerium and a zirconium ]. 
After calcining, a part is a metal form, a platinum metal is whenever [ oxidation / with a higher part ], 
and it exists. 

[0051] A catalyst is heated during operation by the temperature to 1050 degrees C. therefore, change for 
the original catalysis promotion component of a precursor compound - the formation between 
automobilisms - a phase (Formierungsphase) can be entrusted. In that case, desiccation and a calcining 
process required between catalyst manufactures fix the enveloping layer of each time on a base material 
before the following process, and have the technical problem which changes a water-soluble compound 
into an insoluble compoimd. Therefore, the calcining process of all or a some can be skipped by the 
case. 

[0052] The advantageous operation form of the some for catalyst manufacture is indicated to claims 23- 
28. 

[0053] Some embodiments of the catalyst by this invention are compared with the catalyst by the 
international patent/[ 95th ] No. 35152 specification below. : which used the following raw materials in 
order to manufacture a catalyst - a La/aluminum203:gamma-aluminum oxide and a 2 - 4-% of the 
weight lanthanum - as stabilization and a lanthanum trioxide count;BET surface area:140m2/g; 
gamma-aluminum 203:pure ganmia-aluminum-oxide; - mitial grain-size [ of BET surface area of 140m 
2/g; ]: - d50**15micrometer; 

Ce02 : Initial grain size of cerium-oxide;BET surface-area [ pure ] of 100m 2/g; of quantity surface 
area: d50**10micrometer; 

The cerium / zirconium mixed oxide which acted as Mr. [ Ce02 / / Zr02:coprecipitation ]; initial grain- 
sizeidof content:70 % of the weight;BET surface area 60m2/g;50**30micrometer of cerium oxide; 
The zirconium / cerium mixed oxide which acted as Mr. [ Zr02 / / Ce02:coprecipitation ]; initial grain- 
size:dof content:80 % of the weight;BET surface area 50m2/g;50**3micrometer of a zirconium dioxide; 
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Ce02 / Zr02/Pr 601 1: Initial grain-size :dof quantity dispersibility Pr601 1;BET surface area 
60m2/g;50** 17micrometer on the cerium / zirconium mixed oxide which has 67 % of the weight of 
cerium oxide, 28 % of the weight of zirconium dioxides, and 5 % of the weight of oxidization 
praseodymiums; 

the Ce(C2H302)3:acetic-acid cerium ZrO (C2H302) - 2:acetic-acid zirconyl Ba(C2H302)2:barium 
acetate NiOinickel oxide; ~ initial grain-size [ of BET surface area of 20m 2/g; ]: - 
d50* * 1 4micrometer; 

support [ of a catalyst ]: - cordierite; - 62 eel / cm2 volume: - 1.671. dimension: ~ the temperature 
stability of the catalytic activity of a; with a diameter of 1 18.4nmi die-length [ of 152.4mm ] this catalyst 
is substantially influenced mutually with the compounding ratio of the component of the first pass. This 
discovered situation was checked by preliminary experiment. For this reason, the base material of a 
catalyst was covered only with the first pass of a catalyst, respectively. Only palladium was used as a 
platinum metal and this was introduced into the residual component of this layer with a different 
compounding ratio. Residual components are a stabilization aluminum oxide, a cerium / zirconium 
mixed oxide, nickel oxide and higji dispersibility cerium oxide, a zirconium dioxide, and the barium 
oxide. 

[0054] By preliminary experiment 1, combination by this invention was chosen, that is, palladium was 
closely contacted for all the residual components of this layer. In preliminary experiment 2, palladium 
was deposited only on the aluminum oxide, and half palladium was deposited in preliminary experiment 
3 on an aluminum oxide, and a cerium / zirconium mixed oxide, respectively. 

[0055] The aquosity covering dispersion liquid which contain 20 % of the weight and nickel oxide 4.3% 
of the weight by using the barium oxide as barium acetate were further inserted in 30% of the weight 
30% of the weight to the preliminary experiment 1 aluminum oxide by using a cerium / 30 % of the 
weight of zirconium mixed oxides, and cerium oxide as an acetic-acid cerium, having used the 
zirconium dioxide as acetic-acid zirconyl. Covering dispersion liquid were ground and it homogenized 
carefully. The done covering dispersion liquid had the solid-state content of 34 % of the weight, and the 
average grain size of about 2-4 micrometers of a detailed solid-state. 

[0056] It was immersed once in said covering dispersion liquid, the base material was covered, and it 
dried at 120 degrees C in the air for 0.5 hours, and calcined at 500 degrees C in the air for 4 hours. 
Support was immersed in the palladium nitrate water solution after that, covermg was infiltrated, and it 
dried and calcined anew. After desiccation and calcining, this base material had covering concentration 
about 218 g/1, and had the foUov^ng presentations. : La/aluminum 203 100 g/1 Ce02/Zr02 30 g/1 CeO 
ex acetate 30 g/1 Zr02 ex acetate 30 g/1 BaO ex acetate 20 g/1 NiO 4.3 g/1 Pd The compounding ratio of 
many 3.8 g/1 components is : [0057] which can be indicated as follows mutually. 
[Formula 1] 



La/AlaOs 

CeOa/ZrOa 

NlO 



* + CeOa + ZrOa + BaO + Pd 



[0058] It differed in prelimmary experiment 2 preliminary experiment 1, and before manufacturing 
covering dispersion liquid, palladium was beforehand fixed on the stabilization aluminum oxide, for this 
reason, the aluminum oxide of an initial complement - pore space sinking in 
(Porenvolumenimpraegnierung) - it sank in in the water solution of a palladium nitrate by law. done 
covering - preliminary experiment 1 - setting - ** - it had the same amount of covering. The 
compounding ratio of many components is : [0059] which can be indicated as follows mutually. 
[Formula 2] 

La/AlaOj -f Pd 



CeOa/ZxOa 



4- CeOa SSrOa + BaO 



[0060] It differed in preliminary experiment 3 preliminary experiment 1 and preliminary experiment 2, 
and palladium was beforehand fixed on one half, the cerium / zirconium mixed oxide, and the alimiinum 
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oxide, respectively, done covering preliminary experiment 1 — setting — ♦* — it had the same amount 

of covering. The compounding ratio of many components is : [0061] which can be indicated as follows. 

[Formula 3] 
La/Al^Os 0. 5 Pd 



CeOj/ZrOz ^ 0. 5 Pd 
NiO 



<f Ce02 ♦ ZzO] BaO 



[0062] The rate of reaction to the deleterious material CO, HC, and NOx of the catalyst of the 
preliminary experiment 1-3 of 43 preliminary experiment was inspected by degradation by 1.81. Otto 
engine. It deteriorated with the floor temperature (temperature of a catalyst) of 1000 degrees C in 40 
hours. The rate of reaction was measured in the state of the engine trial with the floor temperature of 400 
degrees C, and a different excess air factor lambda. For the simulation of actual conditions, the excess 
air factor was modulated by the frequency of IHz, amplitude* *0.5 A/F (air/fuel ratio), and ** 1 .0 A/F. 
The result of this measurement is indicated in the following table [ 2nd ] and the 3rd table. Measured 
value given in a table is the average of at least two measurement. This table shows that combination of 
the component of the layer in the catalyst by this invention of preliminary experiment 1 has a clear 
advantage to combination of preliminary experiment 2 and 3. 
[0063] 
[Table 2] 

mzm iooot:-e4eiHox>5;y3»jjt^o^si«ii(vvi), ^fiiiie2(vv2)t5i:tKi^fiii«3(vv3)iD 

ttSiSSE 400 ; m%mm : 1.0 Hz ± 0.5 A/F (SS/«f4J±) 



mm 


X - 0. 993 


X « 0.996 


X - 0.999 


X « 1.002 


X = 1.006 


CO % 


HC % 




CO % 


HC % 


N0^% 


CO % 


HC % 


N0^% 


CO % 


HC % 


N0^% 


C0% 


HC% 


N0x% 


Wi 


56.8 


89.6 


72.9 


62.5 


90.2 


66.6 


63.4 


90.5 


63.2 


65.4 


90.6 


57. 7 


67. 9 


90. 5 


55,9 


W2 


44.7 


87. 9 


62.4 


47.7 


68.5 


57.6 


50.2 


66.4 


56.4 


51.8 


86. 8 


53,8 


54.0 


88. 7 


52.3 


VV3 


27.5 


77. 9 


44.9 


29.8 


78.6 


41.7 


31.5 


78.6 


41.4 


32.2 


79.8 


39.9 


32.8 


80.3 


39.7 



[0064] 
[Table 3] 

mzm i000'C-p4B#lBlox>>»>lt<bSW)^«llllll(wi). ^fll^e2:(W2)teJ:tf^SI«3(VV3)© 
mSiiSSt 400 <C ; mfSiStW : 1.0 Hz ± 1.0 A/F {S.%/mmit) 





X - 0. 993 


X -> 0.996 


X - 0.999 


^X - 1.002 


X - 1.006 


CO % 


HC % 


NOx% 


CO % 


HC % 


N0,% 


CO % 


HC % 


NOx% 


CO % 


HC % 


NOx% 


C0% 


HC% 




Wl 


63. 1 


88.4 


77. 3 


68. 4 


88. 5 


77.3 


85.3 


91.3 


73. 9 


91 .7 


91.4 


62.8 


93. 7 


91.4 


57. 7 


W2 


61. 9 


88.5 


74. 5 


67. 0 


88. 6 


71.7 


75,7 


89.6 


67. 0 


81.6 


89.7 


60.0 


B6.3 


90. 1 


55.4 


W3 


36.7 


66.3 


34.8 


36.2 


67.1 


36.1 


52.3 


81.8 


46.1 


57.7 


83.7 


44.9 


63.9 


85.7 


43.4 



[0065] The catalyst on the honeycomb object which has the dimension of the example above of a 
comparison was manufactured as given in the example of an international patent/[ 95th ] No. 35152 
specification. The :1. layer aluminum 203 which had the amoimt of covering of the following 
[ catalyst / which was done] : 61.02 g/lNd02 : 6.10 g/lLa 203 : 4.58 g/lZr02 : 3.05 g/lSrO : 15.26 
g/lZr02/Ce02 : 30.51 g/lPd : 3.25 g/lPt : An aluminum oxide top and platinum were deposited only on 
the zirconium / cerium mixed oxide which has 20 % of the weight of cerium contents for palladiimi by 
the manufacture approach of a 0.07 g/1 international patent/[ 95th ] No. 35152 specification. The 
compounding ratio of the component of a layer is : [0066] which can be indicated as follows. 
[Formula 4] 
AI2O3 + Pd 

ZrOj/CeOa + Pt 



+ Nd02 T^2^Z * 
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[0067] 

2. Layers Zr02/Ce02 : 73.23 g/lAl 203 : 30.51 g/lZr02 : 4,58 g/lRh : 0.26 g/lPt : In the second 0.1 8g 
[/I. ] layer, a rhodium and platinum were deposited only on the zirconium / cerium mixed oxide together, 
and this was used also in the first pass. 

[0068] The compounding ratio of the component of this layer is : [0069] which can be indicated as 

follows. 

[Formula 5] 

Ala03 1 

t + ZrOa 

ZrOj/CeOa Rh i- Pt J 

[0070] Total noble-metals content of this covering :P It has t+Pd+Rh=3.76 g/lPt:0.25 g/l;Pd:3.25 
gA;Rh:0.26 g/1. 

[0071] Therefore, the weight ratio of a platinum metal was Pt:Pd:Rh=l:13:L04 mutual. 
[0072] It manufactured like the publication to claim 6 of the catalyst on the same honeycomb object as 
tiie example of example 1 comparison. In order to give the first pass, it consisted of an aluminimi oxide 
and cerium oxide (quantitative ratio aluminum203:CeO 2= 3:2), and the aquosity covering dispersion 
liquid which have 55 % of the weight of solid-state contents and consistency 1.65 kg/1 were 
manufactured. These dispersion liquid were homogenized with the mill until a solid average grain size 
was set to about 2-3 micrometers. 

[0073] It was immersed in these dispersion liquid and the honeycomb object was covered. This covering 
was dried at 120 degrees C for 1 hour, and it calcined at 250 degrees C succeedingly for 2 hours. 
Succeedingly, it sank in with the solution which mixed a palladium nitrate and barium acetate, and this 
covermg was dried again, and it calcined. The done first pass is laluminum 203 which had the following 
amounts of covering. : 120 g/lCe02 : 80 g/lBaO : 15 g/lPd : The compounding ratio of a 1.18 g/1 this 
layer is : [0074] which can be indicated as follows. 
[Formula 6] 

t + BaO Fd 

CeOa J 

[0075] In order to manufacture the covering dispersion liquid for the second layer, the aluminum oxide 
which has 2.4 % of the weight of rhodiums to the aluminum oxide used first and which was stabilized 
with the lanthanum trioxide was inserted in. For this reason, the stabilization aluminum oxide was made 
to distribute underwater. The solution of a nitric-acid rhodium was added to these dispersion liquid. The 
cerium / zirconium mixed oxide, and the pure aluminum oxide were added to these dispersion liquid 
after [ of sorption time amount ] 30 minutes. Mutually, the amount of a stabilization aluminum oxide, a 
mixed oxide, and a pure aluminimi oxide covered said honeycomb object with 
the :La/aluminum203:Ce02/Zr02:aluminum203=l:2:2 this covering dispersion liquid which are the 
followmg ratios once again mutually, and dried and calcined. :La/aluminum 203 in which the second 
layer had the following amounts of covering : 10 g/lCe02/Zr02 : 20 g/lAl 203 : 20 g/lRh : 
:La/aluminum 203 which can indicate the compounding ratio of many components of a 0.24 g/1 this 
layer as follows + The total noble-metals content of RhCe02/Zr02aluminum203 this covering was 
Pd+Rh=1.42 g/1, and were Pd:1.18 g/1, Rh:0.24 g/1, and heavy quantitative ratio Pd:Rh=5:l at that time. 
[0076] The catalyst which has a different noble-metals load like 1 2-4 examples was manufactured. 
[0077] 

Example 2: [ ] Pd+Rh=1.98 g/1 and Pd:Rh=3:2 Example 3: Pd+Rh=2.37 g/1 and Pd:Rh=l:l Example 4: 
Pd+Rh=2.93 g/1 and Pd:Rh=2:3 Example 5 - being according to claim 1 1 - the catalyst was 
manufactured like. ^ 

[0078] In order to manufacture the first pass, the water solution.of an acetic-acid cerium and an acetic- 
acid zirconium was manufactured first. The aluminum oxide stabilized in this solution was distributed. 
The barium acetate solution was added succeedingly. Finally the cerium / zirconium mixed oxide was 
further distributed in these dispersion liquid. These dispersion liquid were dehydrated, and it dried and 
calcined at 500 degrees C for 2 hours. 

[0079] Then, it homogenized with the mill until it distributed the obtained powder anew and a uniform 
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grain size of a detailed ingredient was set to 2-3 micrometers. The solution of a palladium nitrate was 
added to these dispersion liquid. Succeedingly, it was immersed in these dispersion liquid and the 
honeycomb object was covered, and it dried and calcined at 300 degrees C for 2 hours. The done layer 
is :La/aluminum 203 which had the following amounts of covering. : 100 g/lCe02/Zr02 : 30 g/lCe02 : 
30 g/lZr02 : 30 g/lBaO : 20 g/lPd : The compounding ratio of many 2.51 g/1 components is : [0080] 
which can be indicated as follows. 
[Formula 7] 

La/AljOg 1 

f -i- Oe02 * ZrOo BaO -i- Pd 
CeO^/ZrOj J 

[0081] in order to manufacture the second layer Example 1 - setting ~ ** - it carried out similarly. 
The mixture of a nitric-acid rhodixmi and nitric-acid platinimi was used by the weight ratio 1 :1 of 
rhodiimi pair platinum instead of the pure nitric-acid rhodium. The second layer had the following 
amounts of covering after completion. 
[0082] 

La/alummum 203 : 10 g/lCe02/Zr02 : 20 g/lAl 203 : 20 g/lRh : 0.16 g/lPt : :La/aluminum 203 which 
can indicate the compounding ratio of many 0.16 g/1 components as follows + Total noble-metals 
content of Rh+PtCe02/Zr02aluminum203 this covering: It was Pt:Pd:Rh=l:16:l at Pt+Pd+Rh=2.83 g/1 
and that time. 

[0083] It is 850 degrees C in exhaust-gas temperature in a catalyst inlet port first, and the catalyst of the 

example of application 1 comparison and Examples 1-4 was degraded in the 1.81. Otto engine over 160 

hours. The deleterious material conversion rate of this catalyst was succeedingly computed through the 

MVEG-A-run cycle. The result is indicated in Table 4. The engine total emission 

is :CO:7.29g/km;HC:1.17g/km;NOx:2.88g/km which was as follows through the aforementioned run 

cycle without exhaust air purification. 

[0084] 

[Table 4] 

mm £ti;twsi^iA¥ 





Pt/Pd/Ui 

<Dit 


Cg/11 


□ X h 
C%] 


CO 


BC 


r/K*l 


VB 


1/14/1 


3,76 


100 


1,10 


0,19 


0,3t 


BI 


0/5/1 




40 


1#43 


0,23 


0,45 


B2 


0/3/2 


1,98 


65 


1,16 


0,20 


0,31 


B3 


0/1/1 


2,37 


85 


1,03 


0,17 


0,25 


B4 


0/2/3 


2,93 


110 


0«92 


o,xs 


0,22 



VB: ttV&i ; Bl (Jf 1 



[0085] The cost of the noble metals produced at present to what set the noble-metals load and the 
example of a comparison of a catalyst to 100 further in addition to the noble-metals ratio of a catalyst is 
indicated in the 4th table. 

[0086] The 4th table shows that it has the same harmful matter conversion rate as a comparison catalyst, 
when the catalyst by this invention is already only 65% of the noble-metals cost of a comparison 
catalyst. At only 85%, the catalyst by this invention of the noble-metals cost of a comparison catalyst 
offers the clear more good performance data further, 

[0087] The deleterious material conversion rate of the catalyst of the example of application 2 
comparison and Example 5 was measured under the following test conditions by degradation of strength 

S^USt: , 4 0 0t: 

SKJtS: SOOOOh-^ 
^mSSm: Ai = 0. 998 
Aa = l. 000 

which is different with synthesis gas equipment. : A a — 1 . 0 0 2 

Measurement was performed with three different excess air factors lambdal, lambda2, and lambdaS. 
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The excess air factor was modulated by the frequency of IHz, and amplitude**0.8 A/F during 
measurement. ^ 

[0088] Two sets of catalysts are used for measurement, it is the'7-hour air at the temperature of 950 
degrees C about one side of them, and another side was degraded at 1050 degrees C in the air. 
[0089] The measurement result is indicated m the 5th table and the 6th table. 
[0090] 
[Table 5] 

Msg 9 5 0 1:-? 7 m!S(D^{tut(Dmmmi£Wim 
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HC 
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CO 


« 1,0( 
HC 
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X 
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)2 
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97 


99 


99 
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[0091] 
[Table 6] 
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[0092] After deteriorating at 950 degrees C, both catalysts can still be compared, as both tables show. 
However, after strengthening degradation with 1050 degrees C, the deleterious material conversion rate 
of a comparison catalyst was below the level of the catalyst by this invention substantially. In this case, 
better degradation stability is attained by substantial more slight noble-metals use. 



[Translation done.] 
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